In vivo repair of rat liver DNA damaged by dimethylnitrosamine or diethylnitrosamine.
Effects of hepatocarcinogens dimethylnitrosamine (DMN) and diethylnitrosamine (DEN) on the sedimentation pattern of rat liver DNA in alkaline sucrose gradients were studied with regard to time and dose dependency. Both DMN (10 mg/kg body weight) and den (13.4 or 134 mg/kg) induced appreciably decreased DNA sedimentation rates at 24 h after injection. DMN at 10 mg/kg was as effective in decreasing the DNA sedimentation rate at 24 h after injection as was the higher dose of DEN (134 mg/kg). Sedimentation patterns at 1, 6 and 14 days after injection indicated that damage induced by DEN (134 mg/kg) was repaired at a substantially lower rate than DMN (10 mg/kg) induced damage. When effects of equimolar doses of DMN (10 mg/kg) and DEN (13.4 mg/kg) were compared at 1, 6 and 14 days after injection, it was observed that the more pronounced damage of rat liver DNA induced by DMN was repaired at a faster rate than was the DEN-induced damage. At the molecular level this difference in repair between damage induced by the two nitrosamines is probably related to different DNA alkylation patterns. The relatively persistent nitrosamine-induced DNA lesions (observed especially after DEN administration) are thought to represent phosphotriesters which give rise to single strand DNA breaks at strongly alkaline conditions of lysis on top of the gradient. The results are discussed in relation to the possible significance of alkylation and repair of DNA in the formation of (pre)cancerous lesions in rat liver.